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© Laser diode assembly. 



© A laser diode assembly capable of controlling a 
temperature of a laser diode chip with a high accu- 
racy. A Peltier device (26) is mounted on a base 
member, and a carrier (28) is mounted on the Peltier 
device. On the carrier (28) are mounted the laser 
diode chip (30), a thermistor (62), and a relay block 
C\J (64). A terminal (66) for connecting the thermistor 
^ (62) to an external circuit is provided so as to extend 
0} through the base member. The thermistor (62) and 
UD the relay block (64) are connected together by wire 
^ bonding, and the relay block (64) and the terminal 
|<, (66) are also connected together by wire bonding. 
CO The laser diode assembly further includes a control 
^ circuit for controlling a driving current for the Peltier 
O device (26) contacting with the carrier (28) so as to 
q maintain a resistance of the thermistor (62) fixed on 
Uj the carrier (28) at a constant value. 



FIG. 4 
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Field of the invention 



The present invention relates generally to a 
laser diode assembly, and more particularly to a 
laser diode assembly including a laser diode adapt- 
ed to be controlled to a constant temperature by 
driving a Peltier device. 

Background of the Invention 



In a general optical communication system us- 
ing an intensity modulation/direct detection system, 
it is utilized that an output light power of a laser 
diode (semiconductor laser) changes with a current 
injected into the laser diode, so that an intensity 
modulated light is obtained by applying a modu- 
lated current pulse to the laser diode current-bi- 
ased in the vicinity of an oscillation threshold value. 
Meanwhile, an l-L characteristic (i.e., a characteris- 
tic indicative of a relation between an injected 
current and an output light power) changes with 
temperature. Accordingly, in order to obtain a con- 
stant operating condition irrespective of an external 
temperature, it is necessary to drive the laser diode 
controlled to a constant temperature or carry out 
temperature compensation. 

However, taking into consideration the fact that 
a change in J-L characteristic depending upon tem- 
perature cannot be easily specified, it is practically 
difficult to carry out precise temperature compen- 
sation. Furthermore, it is not desirable from a 
viewpoint of deterioration of the laser diode to carry 
out temperature compensation only. Accordingly, 
precise temperature control of the laser diode is 
necessary in order to improve a reliability of the 
laser diode and eliminate a temperature compen- 
sating circuit. 

Referring to Fig. 1, there is shown a conven- 
tional laser diode assembly including a laser diode 
chip 5 adapted to be controlled to a constant 
temperature by driving a Peltier device 3. The 
Peltier device 3 is mounted on a metal stem 2. The 
Peltier device 3 is provided to utilize a Peltier effect 
for cooling or the like such that flow of electric 
current through a contact point between different 
kinds of semiconductors causes generation or ab- 
sorption of heat other than Joule heat at this con- 
tact point. A metal carrier 4 is mounted on the 
Peltier device 3, and the laser diode chip (which 
will be hereinafter referred to as LD chip) 5 and a 
thermistor 6 are mounted on the carrier 4. 

The stem 2 is provided with a terminal 7 for 
connecting the thermistor 6 to an external circuit, a 
terminal 8 for connecting the Peltier device 3 to a 
driving circuit therefor, and a terminal 9 for con- 
necting the LD chip 5 to a driving circuit therefor. 
These terminals 7, 8 and 9 extend through the 



to the stem 2. In this conventional laser diode 
assembly (which will be hereinafter referred to as 
LD assembly), a resistance of the thermistor 6 
fixed on the carrier 4 is detected, and a driving 
5 current for the Peltier device 3 is so controlled as 
to maintain the resistance at a constant value. 
Accordingly, a heat quantity to be discharged from 
the LD chip 5 through the Peltier device 3 to the 
outside of the LD assembly is controlled to main- 
io tain a temperature of the LD chip 5 at a constant 
value. A cap 11 having a window 12 is tightly fixed 
to the stem 2 to sealingly enclose the inside of the 
LD assembly. 

' In the conventional LD assembly shown in Fig. 
75 1, the terminal 7 and the thermistor 6 are con- 
nected together normally by a bonding wire 7a 
formed of gold having a good heat conductivity. As 
a result, in the case that an internal temperature of 
the LD assembly is different from an external tem- 
20 perature of the LD assembly, heat flows from the 
outside of the LD assembly through the terminal 7 
and the bonding wire 7a into the thermistor 6, or 
heat flows from the thermistor 6 through the bond- 
ing wire 7a and the terminal 7 to the outside of the 
25 LD assembly, resulting in a problem that high- 
precision temperature control of the LD chip 5 
cannot be carried out. 

Referring to Fig. 2, reference numeral 13 des- 
ignates the l-L characteristic in the case that the 
30 internal temperature of the LD assembly is equal to 
the external temperature of the LD assembly, 
wherein l th represents an oscillation threshold value 
of current. When the external temperature or the 
LD assembly becomes relatively high, heat flows 
as from the outside of the LD assembly through the 
terminal 7 and the bonding wire 7a into the ther- 
mistor 6, so that a temperature of the thermistor 6 
becomes higher than a temperature of the carrier 4 
and the LD chip 5. Therefore, the temperature of 
40 the LD chip 5 is control led to be lower than a 
desired temperature, and the l-L characteristic is 
shifted to the left as shown by reference numeral 
14 in Fig. 2, resulting in a decrease in l th . 

On the other hand, when the external tempera- 
4S ture of the LD assembly becomes relatively low, 
heat flows out of the thermistor 6 through the 
bonding wire 7a and the terminal 7 to the outside 
of the LD assembly, so that the temperature of the 
thermistor 6 becomes lower than the temperature 
so of the LD chip 5 and the carrier 4. Therefore, the 
temperature of the LD chip 5 is control led to be 
higher than the desired temperature, and the l-L 
characteristic is shifted to the right as shown by 
reference numeral 15 in Fig. 2, resulting in an 
55 increase in l t h- Such a change in l th due to a 
change in the external temperature is 2 - 3 mA, 
which is not ignorable in the case that the LD 
.^<^mhlv is nnnlitfd to an optical communication 
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system of high speeds, e.g., about 1.8 Gb/s. 
Summary of the Invention 



It is therefore an object of the present invention 
to provide a laser diode assembly which can elimi- 
nate the above-mentioned problem in the prior art 
and control a temperature of the laser diode chip 
with a high accuracy. 

In accordance with an aspect of the present 
invention, there is provided a laser diode assembly 
comprising a base member; a Peltier device moun- 
ted on said base member; a carrier mounted on 
said Poltior device; a laser diode chip fixedly 
mounted on said carrier; a thermistor fixedly moun- 
ted on said carrier; a terminal extended through 
said base member for connecting said thermistor 
W> an external circuit; a relay block provided be- 
TwMHfn said thermistor and said terminal; first con- 
rvH-t, n g means for connecting said thermistor to 
«\-*in roiay block; second connecting means for 
r -inro.-r ting said relay block to said terminal; a cap 
I>«im1 to said base member for sealingly enclosing 
said Peltier device, said carrier, said laser diode 
cnip. said thermistor, and said relay block; and 
means for detecting a resistance of said thermistor 
and controlling a driving current for said Peltier 
device contacting with said carrier so as to main- 
tain said resistance at a constant value. 

With this arrangement according to the present 
invention, the relay block is provided between the 
thermistor and the terminal, and the thermistor and 
the terminal are connected together through the 
relay block by wire bonding. Accordingly, in the 
case that an internal temperature of the laser diode 
assembly is different from an external temperature 
of the laser diode assembly, the flow of heat into or 
out of the thermistor through a bonding wire and 
the terminal is hardly generated. As a result, the 
thermistor is maintained at substantially the same 
temperature as that of the laser diode chip and the 
carrier, thereby realizing high-precision tempera- 
ture control of the laser diode chip. 

The above and other objects, features and ad- 
vantages of the present invention and the manner 
of realizing them will become more apparent, and 
the invention itself will best be understood from a 
study of the following description and appended 
claims with reference to the attached drawings 
showing some preferred embodiments of the inven- 
tion. 

Brief Description of the Drawings 



Fig. 1 is a sectional view of a conventional LD 
assembly; 

Fig. 2 is a diagram illustrating a manner of 



external temperature of the LD assembly; 
Fig. 3 is a paniaily cut-away perspective view of 
a laser diode module incorporating the LD as- 
sembly of the present invention; 
5 Fig. 4 is a sectional view of the LD assembly 

according to a first preferred embodiment of the 
present invention; 

Fig. 5 is a sectional view of the relay block 
suitably employed in the first preferred embodi- 

io ment; 

Fig. 6 is a perspective view of the LD assembly 
with the cap removed according to a third pre- 
ferred embodiment of the present invention; 
Fig. 7 A is a perspective view of the relay block 

75 suitably employed in the third preferred embodi- 

ment; 

Fig. 78 is a view similar to Fig. 7A, showing a 
modification of the relay block suitably em- 
ployed in the third preferred embodiment; 
20 Fig. 8 is a perspective view of the LD assembly 

with the cap removed according to a fourth 
preferred embodiment of the present invention; 
and 

Figs. 9A and 9B are perspective views of dif- 
25 ferent block members constituting the relay 
block suitably employed in the fourth preferred 
embodiment. 

Description of the Preferred Embodiments 

30 

With reference to Fig. 3, there will now be 
described a laser diode module (which will be 
Ihereinafter referred to as LD module) to which the 
present invention is suitably applied. The laser 

35 diode module is constructed by integrating a laser 
diode assembly (which will be hereinafter referred 
to as LD assembly) 18 fixed on a base 16, an 
optical isolator 20, and a fiber assembly 22. 

The LD assembly 18 includes a Peltier device 

40 26 mounted on a metal stem 24. A metal carrier 28 
having a good heat conductivity is mounted on the 
Peltier device 26. On the carrier 28 are fixedly 
mounted a laser diode chip (which will be 
hereinafter referred to as LD chip) 30, a thermistor, 

45 and a relay block both not shown in Fig. 3 but will 
be described with reference to Fig. 4. 

A lens 32 for generally collimating light for- 
wardly emitted from the LD chip 30 is fixed to the 
carrier 28. A photodiode 34 for detecting light 

so backwardly emitted from the LD chip 30 is moun- 
ted on the stem 24. A cap 36 having a window 38 
for transmitting the light forwardly emitted from the 
LD chip 30 is fixed to the stem 24 so as to 
sealingly enclose the inside of the LD assembly 18. 

55 The LD assembly 18 sealingly enclosed by the cap 
36 and the stem 24 is accommodated in a frame 
40. 
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formed of a birefringent crystal such as rutile, a 
Faraday rotator 44 formed of a magneto-optical 
crystal such as YIG (yttrium-iron-garnet), a prism 
46 similar to the prism 42, and an annular perma- 
nent magnet 48 provided around the prisms 42 and 
46 and the Faraday rotator 44 for applying a pre- 
determined magnetic field to the Faraday rotator 44 
in an advancing direction of the light. The prisms 
42 and 46, the Faraday rotator 44, and the perma- 
nent magnet 48 are fixed in a frame 50 by a 
suitable means. 

The fiber assembly 22 is constructed by in- 
tegrating a lens holder 54 for holding a lens 52 and 
a fiber holder 58 for holding an optical fiber 56. An 
optical connector 60 is fixed to one end of the 
optical fiber 56. 

The light emitted through the window 38 of the 
LO assembly 18 is transmitted through the optical 
isolator 20 with a high transmittance in a forward 
direction, and is introduced into the optical fiber 56. 
Then, the light is transmitted through the optical 
fiber 56 to a receiving section. On the other hand, a 
reflected return light undesirably generated on one 
end surface or the like of the optical fiber in the 
optical connector 60 is eliminated by the optical 
isolator 20 with a high attenuation factor, and it is 
hardly returned to the LD assembly 18. Accord- 
ingly, it is possible to maintain a stable operation of 
the LD chip 30 and directly drive the LD chip 30 for 
modulation. 

With reference to Fig. 4, there will now be 
described a construction of the LD assembly ac- 
cording to a first preferred embodiment of the 
present invention with reference to Fig. 4. On the 
carrier 28 are fixedly mounted the LD chip 30, a 
thermistor 62, and a relay block 64. As shown in 
Fig. 5, the relay block 64 is constructed of a block 
body 82 formed of an electrical insulator having a 
good heat conductivity and a metal film 84 formed 
on upper and lower surfaces of the block body 82. 
The block body 82 is preferably formed of beryilia. 
Beryllia has a good workability, and it makes easy 
the formation of the metal film 84 on the block 
body 82. An optimum material for the metal film 84 
to be formed on the block body 82 is gold in 
consideration of easy fixation of the relay block 64 
itself to the carrier 28 and easy wire bonding onto 
the relay block 64. 

The stem 24 is provided with a terminal 66 for 
connecting the thermistor 62 to an external circuit 
provided outside the LD assembly 18, a terminal 
68 for connecting the Peltier device 26 to a driving 
circuit provided outside the LD assembly 18, and a 
terminal 70 for connecting the LD chip 30 to a 
driving circuit provided outside the LD assembly 
18. These terminals 66, 68 and 70 extend through 
the stem 24, and they are electrically insulated 



Further, a common earth terminal 74 is connected 
to the stem 24. The thermistor 62 and the relay 
block 64 are connected together by a bonding wire 
76, and the relay block 64 and the terminal 66 are 

5 connected together by a bonding wire 78. Further, 
the Peltier device 26 and the terminal 68 are con- 
nected together by a bonding wire 79, and the LD 
chip 30 and the terminal 70 are connected together 
by a bonding wire 80. 

70 The reason why the relay block 64 directly 

fixed on the carrier 28 is formed of a material 
hawing a good heat conductivity is to let heat 
having flown through the terminal 66 and the bond- 
ing wire 78 into the relay block 64 be absorbed by 

15 the Peltier device 26 (provided that an external 
temperature is relatively high), thereby preve*-:;ng 
the heat having flown into the relay block 64 vrom 
flowing through the bonding wire 76 into the ther- 
mistor 62. Accordingly, the first preferred embodi- 

20 ment is suitable in the case that a fixed position of 
the thermistor 62 on the carrier 28 is relatively 
spaced apart from a fixed position of the relay 
block 64 on the carrier 28, and that the Peltier 
device 26 has a relatively large capacity, 

2$ In a second preferred embodiment of the 

present invention, the relay block 64 is constructed 
of a block body 82 formed of a heat insulating 
material and a metal film 84 formed on upper and 
lower surfaces of the block body 82. The relay 

30 btock 64 is directly fixed to the stem 24 or the cap 
36 so as not to contact the carrier 28. The block 
body 82 is preferably formed of alumina. The metal 
film 84 Is optimally formed of gold similarly to the 
first preferred embodiment. 

as The reason why the block body 82 of the relay 

block 64 is formed of a heat insulating materia/ is 
as follows: 

That is, in the case that the relay block 64 is 
directly fixed to the stem 24 or the cap 36 which is 

40 not controlled in temperature, there is a possibility 
of heat flowing between the thermistor 62 and the 
outside of the LD assembly 18 through the relay 
block 64, so that the problem in the prior art cannot 
completely solved. Therefore, by employing the 

45 block body 82 of a heat insulating material, the 
above-mentioned flow of the heat is intended to be 
minimized. 

There will now be described a construction of 
the LD assembly according to a third preferred 

so embodiment of the present invention with reference 
to Figs. 6, 7A and 7B, As shown in Fig. 6, the 
thermistor 62 and the relay block 64 are fixed to a 
side surface of the carrier 28. Further, although 
especially not shown, the LD chip 30 is also fixed 

55 to the side surface of the carrier 28 at a position 
below the lens 32. 

As shown in Fig. 7A, the relay block 64 is 
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insulating material such as alumina, which is in the 
form of a rectangular parallelepiped, and a metal 
film 84 such as a gold film formed on the block 
body 82. The metal film 84 is formed on a surface 
of the block body 82 where the thermistor 62 and 
the terminal 66 are to be connected together by 
wire bonding, and the metal film 84 is also formed 
on another surface of the block body 82 where the 
relay block 64 is to be fixed to the carrier 28. In 
this preferred embodiment, taking into consider- 
ation that the thermistor 62 is fixed to the side 
surface of the carrier 28, connection points of the 
bonding wires 76 and 78 to the relay block 64 are 
located on different surfaces of the relay block 64, 
so as to make a wire bonding work easy. 

The reason why the relay block 64 is in contact 
with the carrier 28 in this preferred embodiment is 
to maintain the relay block 64 and the bonding wire 
76 at the same temperature as that of the carrier 
28 and the thermistor 62, thereby greatly suppress- 
ing the flow of heat through the bonding wire 76 
into the thermistor 62 or the flow of heat out of the 
thermistor 62 through the bonding wire 76. Further, 
the reason why the block body 82 of the relay 
block 64 is formed of a heat insulating material is 
to prevent the flow of heat between the carrier 28 
and the outside of the LD assembly 18 and be- 
tween the Peltier device 26 and the outside of the 
LD assembly 18 through the terminal 66 and the 
bonding wire 78. Accordingly, this preferred em- 
bodiment is especially suitable in the case that the 
carrier 28 and/or the Peltier device 26 has a small 
heat capacity. 

In the case that a temperature of the outside of 
the LD assembly 18 is relatively high in the third 
preferred embodiment, there is a possibility that 
the heat having flown through the terminal 66 and 
the bonding wire 78 into the relay block 64 will flow 
through the metal film 84 of the relay block 64 to 
the bonding wire 76, causing a difficulty of accurate 
temperature detection by the thermistor 62. Ac- 
cordingly, it is preferable that a connection point of 
the bonding wire 76 on the metal film 84 is spaced 
apart from a connection point of the bonding wire 
78 on the metal film 84 as far as possible. It was 
proved by experiments that the flow of the heat 
through the metal film 84 into the bonding wire 76 
can be almost suppressed by setting a distance 
between the connection point of the bonding wire 
76 on the metal film 84 and the connection point of 
the bonding wire 78 on the metal film 84 to 5 mm 
or more. Accordingly, it is preferable that the dis- 
tance between the above two connection points is 
5 mm or more. 

Fig. 7B shows a modification of the relay block 
64 to be employed in the third preferred embodi- 
ment for the purpose of minimizing the flow of the 



thermistor 62. That is, the metal film 84 of the relay 
block 64 shown in Fig. 7B is relatively narrowed at 
a portion between the connection point of the 
bonding wire 76 on the metal film 84 and the 
5 connection point of the bonding wire 78 on the 
metal film 84. By reducing a width of the metal film 
84 in this manner, a sectional area of the metal film 
84 contributing to the flow of the heat through the 
metal film 84 into or out of the thermistor 62 is 
70 reduced to thereby minimize the flow of the heat 
through the metal film 84. 

There will now be described a construction of 
the LD assembly 1 8 according to a fourth preferred 
embodiment of the present invention with reference 
75 to Figs. 8, 9A and 9B. As shown in Fig. 8, two relay 
blocks 64A and 64B are fixed to the side surface of 
the carrier 28, and they are connected together by 
a bonding wire 81. The other construction in this 
preferred embodiment is the same as that in the 
2Q third preferred embodiment shown in Fig. 6. 

As shown in Fig. 9A, the relay block 64A to be 
connected through the bonding wire 76 to the 
thermistor 62 is constructed of a metal body 86 
having a good heat conductivity and an electrical 
25 insulator body 88 having a good heat conductivity. 
The metal body 86 is preferably formed of copper 
with a deposited gold film. A surface of the elec- 
trical insulator body 88 on the opposite side of the 
metal body 86 is deposited with gold for the pur- 
30 pose, of fixing the relay block 64A to the carrier 28. 
The electrical insulator body 88 having a good heat 
conductivity is preferably formed of beryllia. On the 
other hand, as shown in Fig. 9B, the relay block 
64B to be connected through the bonding wire 78 
35 to the terminal 66 is constructed of a block body 
82 formed of a heat insulating material and a metal 
film 84 formed on the block body 82. The block 
body 82 is preferably formed of alumina. The relay 
blocks 64A and 64B are connected together by the 
40 bonding wire 81 . 

By employing such plural relay blocks as in the 
fourth preferred embodiment, the flow of heat into 
the thermistor 62 or the flow of heat out of the 
thermistor 62 can be prevented very satisfactorily. 
45 Further, as the relay block 64A located in the 
proximity of the thermistor 62 is formed of a ma- 
terial having a good heat conductivity, a tempera- 
ture of the thermistor 62 can be made substantially 
completely accord with a temperature of the carrier 
so 28, thereby improving an accuracy of temperature 
control. Further, as the relay block 64B located in 
the proximity of the terminal 66 is primarily formed 
of a heat insulating material, the flow of heat into or 
out of the thermistor 62 can be effectively sup- 
55 pressed even when a temperature of the inside of 
the LD assembly 18 is remarkably different from a 
temperature of the outside of the LD assembly 18. 



9 



EP 0 467 359 A2 



10 



fixed to the side surface of the carrier 28 in the 
fourth preferred embodiment shown in Fig. 8, three 
or more relay blocks may be fixed to the carrier 28, 
and the thermistor 62 and the terminal 66 may be 
connected together by wire bonding through these 
relay blocks. In this case, the relay block located 
nearest to the thermistor 62 is formed from a 
composite body composed of a metal body and an 
electrical insulator body both having a good heat 
conductivity, while the relay block located nearest 
to the terminal 66 is constructed of a block body 
formed of a heat insulating material and a metal 
film formed on the block body. With this construc- 
tor substantially the same effect as that in the 
l ourth preferred embodiment can be obtained. 

According to the present invention as men- 
t onod above, it is possible to greatly prevent the 
t of heat out of the thermistor through the termi- 
rai and the bonding wire to the outside of the LD 
.^sombiy or the flow of heat from the outside of 
f*>-> 1 O assembly through the terminal and the 
ton-img who into the thermistor. Accordingly, the 
temperature of the thermistor will vary with the 
temperature of the LD chip, with the result that 
high-precision temperature control of the LD chip 
can be realized. 

Claims 

1. A laser diode assembly comprising: 
a base member; 

a Peltier device mounted on said base 
member; 

a carrier mounted on said Peltier device; 
a laser diode chip fixedly mounted on said 
carrier; 

a thermistor fixedly mounted on said car- 
rier; 

a terminal extended through said base 
member for connecting said thermistor to an 
external circuit; 

a relay block provided between said ther- 
mistor and said terminal; 

first connecting means for connecting said 
thermistor to said relay block; 

second connecting means for connecting 
said relay block to said terminal; 

a cap fixed to said base member for 
sealingly enclosing said Peltier device, said 
carrier, said laser diode chip, said thermistor, 
and said relay block; and 

means for detecting a resistance of said 
thermistor and controlling a driving current for 
said Peltier device contacting with said carrier 
so as to maintain said resistance at a constant 
value. 



1, wherein said relay block comprises a block 
body formed of a heat insulating material and 
a metal film formed on said block body, and 
said relay block is spaced from said carrier. 

5 

3. The laser diode assembly as defined in claim 

2, wherein said block body is formed of alu- 
mina. 

10 4. The laser diode assembly as defined in claim 
1, wherein said relay block comprises a block 
body formed of an electrical insulator having a 
good heat conductivity and a metal film formed 
on said relay block, and said relay block is in 

75 contact with said carrier. 

5. The laser diode assembly as defined in claim 
4, wherein said biock body is formed of beryl- 
lia. 

20 

6. The laser diode assembly as defined in claim 
1, wherein said relay block comprises a block 
body formed of a heat insulating material and 
a metal film formed on said block body, and 

25 said relay block is in contact with said carrier. 

7. The laser diode assembly as defined in claim 

6, wherein said first and second connecting 
means are first and second bonding wires, 

30 respectively, and a distance between a first 

connection point of said first bonding wire on 
said metal film and a second connection point 
of said second bonding wire on said metal film 
is set to 5 mm or more. 

35 

8. The laser diode assembly as defined in claim 

7, wherein a portion of said metal film between 
said first connection point and said second 
connection point is relatively narrowed. 

40 

9. The laser diode assembly as defined in claim 
6, wherein said block body is formed of alu- 
mina. 

45 10, The laser diode assembly as defined in claim 
1, wherein said relay block comprises a plural- 
ity of blocks provided so as to contact with 
said carrier, and said blocks are connected 
together by wire bonding. 

50 

11. The laser diode assembly as defined in claim 
10, wherein one of said blocks nearest to said 
thermistor comprises a composite body com- 
posed of a metal body having a good heat 
55 conductivity and an electrical insulator body 

having a good heat conductivity. 
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1 1 , wherein said metal body is formed of cop- 
per, and said electrical insulator body is 
formed of beryllia. 

13. The laser diode assembly as defined in claim 5 
10, wherein one of said blocks nearest to said 
terminal comprises a block body formed of a 
heat insulating material and a metal film 
formed on said block body. 

10 

14. The laser diode assembly as defined in claim 
13, wherein said block body is formed of alu- 
mina. 
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© A laser diode assembly capable of controlling a 
temperature of a laser diode chip with a high accu- 
racy. A Peltier device (26) is mounted on a base 
member, and a carrier (28) is mounted on the Peltier 
device. On the carrier (28) are mounted the laser 
diode chip (30), a thermistor (62), and a relay block 
(64). A terminal (66) for connecting the thermistor 
(62) to an external circuit is provided so as to extend 
through the base member. The thermistor (62) and 
the relay block (64) are connected together by wire 
bonding, and the relay block (64) and the terminal 
(66) are also connected together by wire bonding. 
The laser diode assembly further includes a control 
circuit for controlling a driving current for the Peltier 
device (26) contacting with the carrier (28) so as to 
maintain a resistance of the thermistor (62) fixed on 
the carrier (28) at a constant value. 
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